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Pollutant properties determine the sonochemical reaction site. Hydrophobic and/or volatile chemicals 
have a strong tendency to diffuse into the gaseous bubble interior [1].  The most effective site for their 
destruction is the bubble-liquid interface [2] and/or the bubble itself [3] undergoing by thermal and oxidation 
effects. In contrast, hydrophilic and/or non-volatile compounds tend to remain in the bulk liquid during the 
irradiation and so the major reaction site for these chemicals is, therefore, the liquid medium [5] at low 
concentration and/or bubble-liquid interface [6] at higher concentration, The efficiency of pyrolysis of 
nonvolatile solutes at the interface depends on the hydrophobicity which dictates their ability to accumulate 
at the interface. In this way, the sonochemical degradation of perchloroethylene (PCE) and trichloroacetic 
acid (TCAA) has been analyzed.
Experimental
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Introduction
CONCLUSIONS: 
 TCAA usually appears in industrial waste water together with PCE as a 
product of its natural degradation but its hydrophilic nature does not allow its 
accumulation in the liquid-vapour interface, which avoids effective degradation 
in a sonochemichal treatment.
 The slow degradation of TCAA is to a significant extend the result of a 
radical mechanism, as can be deduced for the test with a radical scavenger in 
the solution. Further work is in progress. 
 The opposite effect is observed for PCE that readily penetrates into the 
bubble and that is mainly degraded by pyrolysis.
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Sonochemical reactions were 
carried out at 378 kHz and 850 
kHz in a Meinhardt K8 and 
MFLG systems, calorimetrically 
calibrated.  
IC: Basic IC 792 System (Metrohm). Col. 
Metrosep A Supp4. Eluant Na2CO3
1mM/ NaHCO3 4mM for  monitoring of 
Cl-, NO3-, NO2-, TCAA.
HPLC: L7000 LaChrom (Merck-Hitachi), 
DAD detector.
•PCE reactions: MeCN/H2O gradient. Col. 
Prontosil C18 (125x4,0mm), part. 3,0diam.
•TCAA reactions: 10mM TBAAc (ion pair 
reagent)/MeCN gradient. Col. Prontosil
C18 (53x4,0mm), diam. part. 3,0 µm.
Physico-chemical properties
Sonochemical behavior of TCAA Comparison between PCE and TCAA degradation.
PCE and TCAA evolution during the insonation
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Mechanism of reaction
The reaction with a radical 
scavenger (t-butanol) in the 
solution inhibits the C-Cl
breakage in a high degree.
Study of reaction variables
Comparison of the C-Cl bond 
breakage during the reaction at 
378 and 850 kHz, different 
temperatures (293 or 303K) and 
gases dissolved in the solution 
(Ar or natural air).
Physico-chemical 
properties.
The low degradation 
rate of  TCAA under 
sonochemical treatment 
contrasts with the good 
response of PCE, as a 
direct consequence of 
the difference in the 
volatile and hydrophilic 
characteristics of both 
pollutants. In the PCE 
reactions 2L volume 
and a PCE 
concentration of 0.15 
mM were used.
378 kHz reactions were carried out at 0.038 W·cm-3 and 850 KHz at 0.047 
W·cm-3, both calorimetrically measured; the initial concentration of TCAA was 
0.5 mM in a 500 mL reaction cell.
Chloride formation during  the insonation of PCE and TCAA
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